Introduction
Twin-twin transfusion syndrome (TTTS) is a potentially lethal complication occurring in 10 to 15% of monochorionic twin pregnancies, with the most severely affected neonates having a mortality of 60 to 100%. The current therapies for TTTS include serial amnioreduction, amniotic septostomy and fetoscopic approaches. Selective fetoscopic laser photocoagulation (SFLP) of placental arteriovenous anastamosis is used in an effort to decrease shunting from the donor fetus to the recipient fetus. 1 We report a case of TTTS treated with SFLP at 20 weeks gestational age. Viable twins were delivered at 28 weeks gestation with the donor twin found to have severe ischemic injury to the left distal forearm.
Case
A 20-year-old gravida 2, para 1 with a twin gestation presented to an outside institution at 12 weeks gestation with severe TTTS. Following amnioreduction at 17 weeks, she was referred to a fetal therapy center at 19 5/7 weeks for further evaluation and management of severe TTTS (Quintero Stage 3B). Subsequent therapy included SFLP of five vessels, amniotic fluid reduction and laser microseptostomy of the intertwin membrane, all of which were performed at 19 5/7 weeks gestation. Cardiac function was unchanged at the end of the procedure reflecting the baseline cardiomyopathy. A follow-up ultrasound demonstrated upper extremity asymmetry in the donor twin consistent with edema from the left mid-forearm distally. The edema resolved by 23 weeks gestation. The twins were delivered by cesarean section at 28 weeks at a referring institution due to placental abruption. The recipient twin weighed 1135 g and had Apgars of 7 and 9 at 1 and 5 min. The initial hemogram had a white blood cell count of 13.6 Â 10 3 ml À1 , hemoglobin of 19.4 g (100 ml) À1 and platelet count was 354 Â 10 3 ml À1 . The donor twin had Apgars of 4 at 1 min and 8 at 5 min. Birth weight was 789 g. The initial hemogram showed a white blood cell count of 14.7 Â 10 3 ml À1 , hemoglobin of 8.6 g (100 ml)
À1 and platelet count of 203 Â 10 3 ml À1 . Both twins required supplemental oxygen at resuscitation before transport and a brief course of CPAP after admission to the neonatal intensive care unit. A vascular disruption sequence injury to the donor twin's left upper extremity was noted at the time of birth (Figure 1) . The physical examination of the donor twin did not demonstrate any evidence of amniotic band sequence. The infant subsequently had distal amputation of the necrotic arm and recovered without complication. Pathology on the amputated extremity was consistent with coagulative necrosis.
Discussion
Vascular disruption sequence injuries have been reported in monochorionic twins, particularly in the setting of TTTS. These types of ischemic limb defects more commonly occur in the recipient twin and have a predilection for the lower extremity. The current treatment options of TTTS include SFLP of the arteriovenous anastamosis. SFLP has been demonstrated to have an improvement in survival of at least one twin compared to amnioreduction (76 vs 56%) and improve gestational age at delivery, 2 but more recent studies have not demonstrated a benefit of SFLP over amnioreduction. 3 SFLP is associated with less cystic periventricular leukomalacia compared to amnioreduction (6 vs 14%), 2 although there has been no difference in neurodevelopmental outcome between survivors treated with SFLP vs those treated with amnioreduction. Previously described neonatal complications of SFLP include extremity necrosis (recipient), 4 ileal atresia (recipient) and thromboembolic liver calcifications (donor). 5 Other complications of SFLP include intraoperative injuries from the trocar and/or laser. Although possible in this case these causes of injury are less likely as the procedure is guided by ultrasonography throughout and was performed at an experienced fetal care center. Our case is unique because necrotic injury is well described in recipient twins with or without SFLP, but is rarely seen in the donor twin and usually affects the lower extremity. The mechanism of necrosis in recipient twins is thought to be secondary to polycythemia/hyperviscosity. The mechanism of injury in this case is unclear, but could be inflammatory and/or embolic in nature, or related to systemic hypoperfusion at the time of the ablation. Knowing that this infant has survived to 9 months without neurologic sequela, the likelihood of a systemic process (inflammatory or hypoperfusion) appears less likely. Prior reports have demonstrated a case of thromboembolic calcifications noted at autopsy on a donor twin delivered at 21 weeks gestation who had undergone SFLP at 19 weeks. 5 Although the mechanism of necrotic injury is not known in this case, the most plausible explanation is an embolic event at the time of the SFLP. Figure 1 The photograph was taken immediately after delivery and demonstrates necrosis of the distal left forearm with obvious protrusion of the radius and ulna.
